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CLAIMS 



[Claim(s)] 

[Claim 1] While carrying out spectrum diffusion of the modulating signal-ed by which digital 
modulation was carried out with the transmit data in the base station and the mobile station and 
transmitting to a distant office The CDMA system from a base station to a mobile station by 
which it gets down and the frequency of a circuit differs from the frequency of the going-up 
circuit of the hard flow, It is the CDMA adaptation modulation approach of changing said digital 
modulation method accommodative. Each of a base station and a mobile station The amount of 
interference showing the ratio of the signal component of choice of the received waves of a local 
station and an interference signal component is detected. Among two or more digital modulation 
methods defined beforehand, a transmission error rate becomes below a predetermined value 
under said detected amount of interference, and the modulation technique which can transmit 
most many amount of information is chosen from from. The CDMA adaptation modulation 
approach characterized by determining the digital modulation method at the time of the data 
transmission of the next time of a distant office by transmitting the symbol information which 
shows the this selected modulation technique to a distant office with transmit data: 
[Claim 2] It is the CDMA adaptation modulation approach according to claim 1 characterized by 
performing detection of said amount of interference in a base station based on the number of 
channels in use in the base station concerned. 

[Claim 3] The CDMA adaptation modulation approach according to claim 1 characterized by 
detecting said amount of interference in a mobile station by the common diffusion sign which 
intersects perpendicularly each base station to the pattern for interference wave presumption 
with all of the diffusion sign which is common and is assigned to all mobile stations to all mobile 
stations performing spectrum diffusion, transmitting, and extracting this with a mobile station. 
[Claim 4] It is the CDMA adaptation modulation approach according to claim 3 characterized by 
being transmitted from one base station for every transmission frame of data so that each base 
station may not perform transmission of said pattern for interference wave presumption from 
each base station to coincidence. 

[Claim 5] Said pattern for interference wave presumption contains the number of channels in use 
in the identification code which shows the base station which transmitted the pattern for 
interference wave presumption concerned at least, and the base station concerned. Each mobile 
station It considers as the total received power from the base station where the identification 
code contained in said pattern for interference wave presumption shows the product of the 
receiving level of said pattern for interference wave presumption, and the number of channels in 
use included in this pattern for interference wave presumption. In this way, the CDMA adaptation 
modulation approach according to claim 4 characterized by detecting said amount of interference 
from the sum of the total received power from each base station and the receiving level of the 
data signal addressed to a local station which were called for. 

[Claim 6] A base station and a mobile station are the adaptation modulation CDMA approach 
according to claim 1 characterized by transmitting said symbol information to a distant office 
with data, and determining the digital recovery method of the frame concerned in a distant office 
when performing digital modulation by the modulation technique which said symbol information 
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transmitted from the distant office shows and transmitting the following frame. 
[Claim 7] A base station and a mobile station are the CDMA adaptation modulation approach 
according to claim 1 characterized by determining the digital recovery approach of the received 
data in the following frame which sent said symbol information to the distant office from said 
sent symbol information. 

[Claim 8] Each of a base station presumes the amount of interference which the transmission 
wave from one to the base station concerned of a mobile station receives. A transmission error 
rate becomes below a predetermined value under the presumed this amount of interference, and 
it chooses from two or more digital modulation methods which were able to define beforehand 
the digital modulation method with the largest transmission capacity. The amount presumption 
means of base station interference for outputting the mobile station symbol which shows the 
this selected digital modulation method. Add the mobile station symbol outputted from said 
amount presumption means of base station interference for every frame of transmit data, and a 
transmitting data frame is constituted. The base station adaptation modulation means 
established for every channel for becoming it irregular that it is also with the digital modulation 
method which the inputted base station symbol shows by said transmitting data frame, The 
interference wave presumption pattern generating means for generating the interference wave 
presumption pattern for presuming the amount of received wave interference in a mobile station 
to the timing which does not lap in time in each base station, The 1 st spectrum diffusion means 
established for said every channel for carrying out spectrum diffusion of the output of said base 
station adaptation modulation means with the diffusion sign given to the mobile station 
connected to the channel concerned corresponding to an adaptation modulation means, The 2nd 
spectrum diffusion means for intersecting perpendicularly with all the diffusion signs to which it 
was given by all mobile stations, and carrying out spectrum diffusion of the output of said 
interference wave presumption pattern generating means to a common diffusion sign being in all 
base stations. The base station spectrum back-diffusion-of-electrons means established for 
every channel for carrying out the spectrum back diffusion of electrons of the transmission wave 
from a mobile station using the diffusion sign concerned corresponding to a mobile station, While 
having a base station recovery means for taking out the data and the base station symbol which 
restored to the output of this base station spectrum back-diffusion-of-electrons means, and 
have been transmitted from the mobile station, and inputting this base station symbol into said 
base station adaptation modulation means The 1st spectrum back-diffusion-of-electrons means 
for each of a mobile station to perform the spectrum back diffusion of electrons of a received 
wave using the diffusion sign concerned corresponding to a mobile station, The 2nd spectrum 
back-diffusion-of-electrons means for performing the spectrum back diffusion of electrons of a 
received wave using said common diffusion sign, and outputting said interference wave 
presumption pattern, The mobile station recovery means for taking out the data which restored 
to the output of said 1 st spectrum back-diffusion-of-electrons means, and have been 
transmitted from a base station, and said mobile station symbol, The amount of interference 
which the transmission wave from the output of said 2nd spectrum back-diffusion-of-electrons 
means to the mobile station concerned receives is presumed. A transmission error rate becomes 
below a predetermined value under the presumed this amount of interference, and it chooses 
from two or more digital moduliation methods which were able to define beforehand the digital 
modulation method with the largest transmission capacity. The amount presumption means of 
mobile station interference for outputting the base station symbol which shows the this selected 
digital modulation method, Add the base station symbol outputted from said amount presumption 
means of mobile station interference for every frame of transmit data, and a transmitting data 
frame is constituted. The mobile station adaptation modulation means for becoming it irregular 
that it is also with the digital modulation method which the mobile station symbol outputted from 
said mobile station recovery means shows by said transmitting data frame, The CDMA 
adaptation modulation system characterized by having a mobile station spectrum diffusion means 
for carrying out spectrum diffusion of the output of this mobile station adaptation modulation 
means with the diffusion sign concerned corresponding to a mobile station. 
[Claim 9] While constituting so that it may be generated to the timing with which the 
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interference wave presumption pattern from the transmitting data frame inputted into said base 
station adaptation modulation means and said interference wave presumption pattern generating 
means does not lap in time The 1 st [ of said base station ] and 2nd spectrum diffusion means 
are constituted so that one spectrum diffusion means may be used by time sharing. The CDMA 
adaptation modulation system according to claim 8 characterized by furthermore constituting the 
1st [ of said mobile station 3, and 2nd spectrum back-diffusion-of^electrons means so that one 
spectrum back-diffiision-of-electrons means may be used by time sharing. 
[Claim 10] Said amount detection means of base station interference is. a CDMA adaptation 
modulation system according to claim 8 or 9 characterized by presuming said amount of 
interference based on the number of channels in use in the base station concerned. 
[Claim 11] Said pattern for interference wave presumption contains the number of channels in 
use in the identification code which shows the base station which transmitted the pattern for 
interference wave presumption concerned at least, and the base station concerned. Said amount 
detection means of mobile station interference is made into the total received power from the 
base station where the identification code contained in said pattern for interference wave 
presumption shows the product of the receiving level of said pattern for interference wave 
presumption, and the number of channels in use included in this pattern for interference wave 
presumption. In this way, the CDMA adaptation modulation system according to claim 8 or 9 
characterized by detecting said amount of interference from the sum of the total received power 
from each base station and the receiving level of the data signal addressed to a local station 
which were called for. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable CDMA adaptation modulation 
system especially for digital mobile radios, and its approach with respect to the CDMA 
adaptation modulation system which chose the modulation technique when carrying out 
spectrum diffusion and transmitting a digital modulation signal accommodative, and its approach. 
[0002] 

[Description of the Prior Art] the explanatory view of the CDMA system (Code Division Multiple 
Access System) by which drawing 3 used the spectrum diffusion method for the mobile radio 
system — it is — mobile stations 32 and 32 and ... it is the system which shares the same 
frequency within the same eel by using a diffusion sign (sign which intersects perpendicularly 
mutually) which is different in **. That is, each channel is separable by setting up the transmit 
frequencies from a base station 31 so that each mobile stations 32 and 32 and the diffusion sign 
used by ... may intersect them perpendicularly mutually, although two or more channels will 
superimpose f1 and the transmit frequencies from a mobile station on f2, then the same 
frequency. Moreover, since a radio signal has wide band width of face, it is strong to frequency 
complement system phasing, distortion and an interference wave, or active jamming, is excellent 
also in secrecy nature, and is used for the land-mobile communication link. 
[0003] 

[Problem(s) to be Solved by the Invention] Although drawing 3 showed only one base station, 
two or more base stations may exist in the same eel in fact, not only the transmission wave of 
the multiple channel from these base stations but the transmission wave from the eel which 
adjoined goes into one mobile station, and these are all the signals of a frequency f 1 . The same 
is said of the transmission wave of the frequency f2 which arrives at each base station. In a 
CDMA system, only the transmission wave of a desired channel must be taken out from the 
transmission wave of these large number using the orthogonality of a diffusion sign. However, 
since the orthogonality of the diffusion sign between each user is not perfect, with increase of 
the number of users, a distortion component serves as an interference wave and increases it. 
Therefore, the usable number of channels is naturally restricted by total of the amount of 
interference from the same eel and a contiguity eel, and modulation parameters, such as an 
information transmission rate of each channel, are decided to satisfy a certain fixed transmission 
error rate to the amount of the maximum interference under the maximum number of users to 
assume. 

[0004] however, the number of channels set up in fact — it is rare that the user is using all and 
a low area also has the operating frequency of a channel especially depending on an area. 
Therefore, at the quite high rate of time amount, the amount of interference of a propagation 
way decreases according to there being few users circuit in use, and the propagation way 
situation is good. In such a case, although more nearly high-speed transmission is possible, since 
it transmitted conventionally only with the transmission speed restrained with the amount of the 
maximum interference which may happen, frequency use effectiveness had much futility, in view 
of the information-transmission capacity of the circuit of parenchyma. That is, since it was a 
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fixed rate in spite of being in the situation in which a high speed and a lot of data transmission 

are more possible, there was a fault that it could not respond to the high speed and a lot of data 

transmission which are called for by multimedia-ization depending on a situation. 

[0005] The purpose of this invention is to offer the CDMA adaptation modulation system to 

which it was made to change the modulation technique of digital modulation accommodative 

according to interference wave level, and its approach in order to raise frequency use 

effectiveness. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while carrying 
out spectrum diffusion of the modulating signal-ed by which digital modulation was carried out 
with the transmit data in the base station and the mobile station in this invention and 
transmitting to a distant office The CDMA system from a base station to a mobile station by 
which it gets down and the frequency of a circuit differs from the frequency of the going-up 
circuit of the hard flow, It is the CDMA adaptation modulation approach of changing said digital 
modulation method accommodative. Each of a base station and a mobile station The amount of 
interference showing the ratio of the signal component of choice of the received waves of a local 
station and an interference signal component is detected. Among two or more digital modulation 
methods defined beforehand, a transmission error rate becomes below a predetermined value 
under said detected amount of interference, and the modulation technique which can transmit 
most many amount of information is chosen from from. The CDMA adaptation modulation 
approach characterized by determining the digital modulation method at the time of the data 
transmission of the next time of a distant office is offered by transmitting the symbol information 
which shows the this selected modulation technique to a distant office with transmit data. 
[0007] Furthermore by this invention, each of a base station presumes the amount of 
interference which the transmission wave from one to the base station concerned of a mobile 
station receives. A transmission error rate becomes below a predetermined value under the 
presumed this amount of interference, and it chooses from two or more digital modulation 
methods which were able to define beforehand the digital modulation method with the largest 
transmission capacity. The amount presumption means of base station interference for 
outputting the mobile station symbol which shows the this selected digital modulation method, 
Add the mobile station symbol outputted from said amount presumption means of base station 
interference for every frame of transmit data, and a transmitting data frame is constituted. The 
base station adaptation modulation means established for every channel for becoming it irregular 
that it is also with the digital modulation method which the inputted base station symbol shows 
by said transmitting data frame, The interference wave presumption pattern generating means 
for generating the interference wave presumption pattern for presuming the amount of received 
wave interference in a mobile station to the timing which does not lap in time in each base 
station, The 1st spectrum diffusion means established for said every channel for carrying out 
spectrum diffusion of the output of said base station adaptation modulation means with the 
diffusion sign given to the mobile station connected to the channel concerned corresponding to 
an adaptation modulation means, The 2nd spectrum diffusion means for intersecting 
perpendicularly with all the diffusion signs to which it was given by all mobile stations, and 
carrying out spectrum diffusion of the output of said interference wave presumption pattern 
generating means to a common diffusion sign being in all base stations, The base station 
spectrum back-diffusion-of-electrons means established for every channel for carrying out the 
spectrum back diffusion of electrons of the transmission wave from a mobile station using the 
diffusion sign concerned corresponding to a mobile station, While having a base station recovery 
means for taking out the data and the base station symbol which restored to the output of this 
base station spectrum back-diffusion-of-electrons means, and have been transmitted from the 
mobile station, and inputting this base station symbol into said base station adaptation 
modulation means The 1st spectrum back-diffusion-o^electrons means for each of a mobile 
station to perform the spectrum back diffusion of electrons of a received wave using the 
diffusion sign concerned corresponding to a mobile station, The 2nd spectrum back-diffusion-of- 
electrons means for performing the spectrum back diffusion of electrons of a received wave 
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using said common diffusion sign, and outputting said interference wave presumption pattern. 
The mobile station recovery means for taking out the data which restored to the output of said 
1st spectrum back-diffusion-of-electrons means, and have been transmitted from a base 
station, and said mobile station symbol, The amount of interference which the transmission wave 
from the output of said 2nd spectrum back-diffusion-ol^electrons means to the mobile station 
concerned receives is presumed. A transmission error rate becomes below a predetermined 
value under the presumed this amount of interference, and it chooses from two or more digital 
modulation methods which were able to define beforehand the digital modulation method with the 
largest transmission capacity. The amount presumption means of mobile station interference for 
outputting the base station symbol which shows the this selected digital modulation method, Add 
the base station symbol outputted from said amount presumption means of mobile station 
interference for every frame of transmit data, and a transmitting data frame is constituted. The 
mobile station adaptation modulation means for becoming it irregular that it is also with the 
digital modulation method which the mobile station symbol outputted from said mobile station 
recovery means shows by said transmitting data frame, The CDMA adaptation modulation 
system characterized by having a mobile station spectrum diffusion means for carrying out 
spectrum diffusion of the output of this mobile station adaptation modulation means with the 
diffusion sign concerned corresponding to a mobile station is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Drawing 1 is the block diagram showing the example of the CDMA adaptation modulation 
structure of a system which becomes this invention, and shows one base station and one mobile 
station. In this drawing A base station transmit data The adaptation modulation section 1 10 for 
information data for becoming irregular, and its modulation output The spectrum diffusion section 
1 1 1 which carries out spectrum diffusion, the frame timing signal generating section 112, the 
interference wave presumption pattern generating section 113, the spectrum diffusion section 
1 14 that carries out spectrum diffusion of the output pattern, the interference wave presumption 
section 115, the transmission-and-reception splitter 1 1 8, It consists of the spectrum back- 
diffusion-of-electrons section 116 and recovery section 117 grade. On the other hand, a mobile 
station Transmit data The adaptation modulation section 120 for becoming irregular, and its 
modulation output The spectrum back-diffusion-of-electrons section 1 24 for taking out the 
interference wave presumption section 1 23 for presuming an interference wave, and a data signal 
from the spectrum back-diffusion-o^electrons section 122 for taking out the spectrum diffusion 
section 121 and the interference wave presumption pattern which carry out spectrum diffusion, 
and its output, and its output It consists of the recovery section 1 25 for getting over, and 
transmission-and-reception splitter 126 grade. In addition, the adaptation modulation section 
110, the spectrum diffusion section 111, the spectrum back-diffusion-of-electrons section 116, 
and the recovery section 117 are installed by the number of channels which can be transmitted 
and received to coincidence in the base station. 

[0009] Drawing 4 shows a transmission format of the data in this CDMA adaptation modulation 
system, and shows the signal transmitted from three base stations and one mobile station. Each 
sending signal from each base station is a frequency f1, and, as for it from a mobile station, a 
frequency f2 is used. In addition, the detail of the information data TI of base stations 2 and 3 is 
omitting illustration. Hereafter, actuation of the system of drawing 1 is explained, referring to this 
drawing. 

[0010] First, in a base station, the information data TI are outputted from the adaptation 
modulation section 110 for information data. As each frame of this information data TI is shown 
in drawing 4 , the symbol MIM which specifies the modulation technique which a mobile station 
transmits to the symbol MIB (symbol which shows the modulation technique which the present 
base station has transmitted) which shows the modulation technique specified as that anterior 
part from the mobile station, and a posterior part with degree frame is inserted. In the spectrum 
diffusion section 111, using a mutually different diffusion sign for every mobile station, spectrum 
diffusion is carried out and the information data TI from the adaptation modulation section 110 
for information data are outputted. ( Drawing 4 shows only one signal) On the other hand from 
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the interference wave presumption pattern generating section 113, the pattern TR for 
interference wave level presumption which inserted the redundant bit SYC for taking frame 
synchronization is outputted to the data REF in which identification code ID which shows the 
base station concerned, and the present number of users are shown. It is outputted by time 
sharing from each base station by the timing signal from the frame timing signal generating 
section 112, and intersects perpendicularly also with the diffusion sign for which mobile stations 
in the spectrum diffusion section 114, and spectrum diffusion is carried out by the common 
common diffusion sign to each mobile station, and this signal TR is transmitted through the 
transmission-and-reception splitter 118. <BR> [001 1] In the receive section of a base station, 
the data signal from a mobile station is received and the back diffusion of electrons is performed 
in the spectrum back-diffusion-of-electrons section 116, and in the recovery section 117, the 
modulation technique of the frame is presumed and it gets over. And the modulation technique 
MIB which was specified, Symbol MIB. i.e., the mobile station, inserted in the posterior part of a 
frame, and which a base station transmits with degree frame is taken out, and it tells to the 
adaptation modulation section 110 for information data. The presumed approach of the 
modulation technique in the recovery section 117 is performed by judging the symbol MIM which 
shows the modulation technique of the frame which the current mobile station inserted in the 
frame anterior part of the information data TI outputted from a mobile station has transmitted. 
Moreover, since the control section which omitted illustration knows communication with which 
mobile station it is, the diffusion sign corresponding to the mobile station used in the spectrum 
diffusion section 1 1 1 in the case of transmission and reception and the spectrum back-diffusion- 
of-electrons section 116 is selected based on the information. 

[0012] Next, the presumed approach of the interference wave level in a base station is 
described. You may think that it depends for the interference wave level of the signal from a 
mobile station on the number of users then connected in approximation. So, in the interference 
wave presumption section 1 1 5 of a base station, the relation between the range of the number of 
users and a modulation technique is defined beforehand, a modulation technique is defined from 
the number of users which is making current connection, and it considers as the symbol MIM 
sent to a mobile station. If there are few users and the number of users will increase using a 
modulation technique with many multiple values, it will be below a predetermined transmission 
error rate, and they will enable it to transmit more amount of information here, as the number of 
users and the relation of a modulation technique use a modulation technique with few multiple 
values. 

[0013] Next, actuation of a mobile station is described. In a mobile station, the back diffusion of 
electrons of received data is performed using the diffusion sign assigned to the local station in 
the spectrum back-diffusion-ol^electrons section 124, and the information data TI are taken out, 
and the modulation technique MIM which was specified from the symbol MIM, i.e., a base station, 
inserted in the posterior part of information data and which a mobile station transmits with 
degree frame is taken out, and it tells to the adaptation modulation section 120 at the same time 
it presumes a modulation technique and gets over in the recovery section 125. In the adaptation 
modulation section 120, the data of degree frame are transmitted using the told modulation 
technique. At this time, the symbol which shows that modulation technique MIM is inserted in 
the anterior part of a frame. Moreover, in the spectrum back-diffusion-of-electrons section 122, 
the back diffusion of electrons of the pattern TR for interference wave level presumption from a 
base station is performed using the aforementioned common diffusion sign. In the interference 
wave presumption section 123, presumption and frame synchronization of interference wave 
level are performed as follows from the received pattern TR for interference wave level 
presumption. In addition, the presumed approach of the modulation technique in the recovery 
section 125 is presumed from the symbol MIB which shows the modulation technique of the 
frame by which current transmission is carried out inserted in the anterior part of a frame like 
the time of a base station. 

[001 4] Next, the presumed approach of the interference wave level in a mobile station is 
described. The pattern TR for interference wave level presumption which the back diffusion of 
electrons was carried out and was taken out in the spectrum back-diffusion-of-electrons 
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section 1 22 can consider that the power of the pattern TR is the received power for one channel 
from the base station which transmitted TR at the time, although it gets over like data in the 
interference wave presumption section 123. Since I and Q component are usually taken out by 
rectangular detection on the occasion of a recovery as the detection approach of this received 
power, it can ask by the operation of 1/2 from this component (I2+Q2). Moreover, since the 
number of users and identification code ID under communication in the base station concerned 
are contained in Pattern TR as mentioned above, when received power of the pattern TR from a 
base station j is made into Pj and the number Uj of users, the interference wave presumption 
section 123 detects Pj of the sequential above, and Uj from the pattern TR for interference 
wave presumption sent by time sharing, as shown in drawin g 4 R> 4, and is [Equation 1]. The 
total received power Pt is computed by Pt=sigma UjPj. Furthermore, the interference wave 
presumption section 123 detects the power Pm of the information data which the mobile station 
concerned received from spectrum back-diffusion-of-electrons section 1 24 output, and is 
[Equation 2] as interference wave level D/U. D/U=Pm/(Pt-Pm) 

'MaMe****. And according to this interference wave level D/U, a modulation technique is 
determined like the case of a base station, and let it be the symbol MIB which shows the 
modulation technique at the time of the transmission from the next base station. This symbol 
MIB is sent to the adaptation modulation section 1 20, is added to each frame posterior part of 
information data, and is transmitted to a base station. 

[0015] The PE with which source resultant pulse numbers as shown, for example in drawing 5 
differ as an example of the modulation technique in a base station or a mobile station is used. In 
this example, the interference wave level presumed in the interference wave presumption 
section of a base station or a mobile station is divided into three fields, and the threshold which 
determines that field is set to A and B (A<B). At this time, if it interference-wave level <=A 
Becomes, it A< interference-wave level <=B Comes to use 8PSK and it will be QPSK and B< 
interference wave level, a modulation output will be carried out by BPSK. Of course, a 
modulation technique may use for example, pi / 2 shift BPSK, pi / 4 shifts QPSK, etc. for 
everything [ above ] but three kinds. And it sets up so that the modulation technique of the 
number of multiple values which can transmit the information on many in the range in which a 
predetermined error rate can realize A and B as possible can be chosen. 

[0016] According to the CDMA adaptation modulation system of this invention explained above, 
each of a base station and a mobile station The symbol which presumes the interference wave 
level of the input signal of a local station, determines the modulation technique with if possible 
many amounts of information transmissions which can be transmitted below by the transmission 
error rate predetermined in the bottom of the interference wave level, and shows the modulation 
technique by telling about to a distant office with data Even if a symbol rate is fixed, rather than 
the conventional method, average transmission capacity is increased and a deployment of a 
frequency can be aimed at. Moreover, the monitor means of interference wave level is formed in 
a mobile station, and if it moves to the location where interference wave level is small and is 
made to perform data transmission between base stations, it will become convenient when high- 
speed data transmission is required. 

[0017] Drawing 2 is the block diagram showing another example of a configuration of the CDMA 
adaptation modulation system which becomes this invention, and the same circuit as drawing 1 
attaches the same sign. Differing from the configuration of drawing 1 is the point that the 
spectrum diffusion section 211 of a base station and the spectrum back-diffusion-of-electrons 
section 224 of a mobile station are made to perform not only information data but diffusion or 
the back diffusion of electrons of an interference wave presumption pattern. Of course, to 
information data, it is a diffusion sign corresponding to a mobile station, and a common diffusion 
sign is used to an interference wave presumption pattern. Although information data and an 
interference wave presumption pattern are diffused and transmitted with this configuration by 
the diffusion sign which intersects perpendicularly, since its diffusion / back-diffusion-of- 
electrons means is based on the same hardware, it cannot transmit to coincidence like drawing 
4 . 

[0018] Corresponding to this, a transmission format of the information in the system of drawin g 
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2 is considered as a configuration like drawing 6 . That is, from each base station, information 
data DAT A, the information data with which one of them consists of a symbol MIB of the 
anterior part and a hind symbol MIM, and the pattern P for interference wave level presumption 
are transmitted to time sharing. For this reason, if it is looking in one base station, with the 
frame to which the pattern P for interference wave level presumption is not transmitted, the 
time zone which a transmitting output stops intermittently will arise from that base station. 
[0019] If the above-mentioned difference is removed, this system will operate like the system of 
drawing 1 R> 1, and will be useful to a deployment of a frequency too. Although circuitry 
becomes somewhat easy in the comparison with drawing 1 , since the die length of an 
informational transmission frame decreases like drawing 6 f only in the part transmission 
efficiency will fall. 

[0020] In addition, in the system of drawing 1 and drawing 2 explained above, each station 
determines the suitable modulation technique of a distant office from interference wave level by 
the local station mutually, and notifies it to a distant office, a distant office shall transmit with 
data the symbol which shows the modulation technique while becoming irregular by the notified 
modulation technique, and those who received this shall get over by reading the method. 
However, since the modulation technique of a distant office transmits from a local station from 
the first and it notifies, in the receiving side, the modulation technique of the distant office in 
degree frame is known. Therefore, even if a transmitting side does not transmit the symbol which 
shows its modulation technique, he memorizes the modulation technique of the distant office of 
which the partner was notified, and it may be made to perform a recovery with degree frame in a 
receiving side using it 
[0021] 

[Effect of the Invention] According to this invention, since an adaptation modulation is gone up 
with going down and it can apply to the CDMA method using another frequency by the circuit, 
the capacity which can be transmitted can be increased and effectiveness is in a deployment of 
a frequency. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the suitable CDMA adaptation modulation 
system especially for digital mobile radios, and its approach with respect to the CDMA 
adaptation modulation system which chose the modulation technique when carrying out 
spectrum diffusion and transmitting a digital modulation signal accommodative, and its approach. 
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PRIOR ART 

[Description of the Prior Art] the explanatory view of the CDMA system (Code Division Multiple 
Access System) by which drawing 3 used the spectrum diffusion method for the mobile radio 
system — it is — mobile stations 32 and 32 and ... it is the system which shares the same 
frequency within the same eel by using a diffusion sign (sign which intersects perpendicularly 
mutually) which is different in **. That is, each channel is separable by setting up the transmit 
frequencies from a base station 31 so that each mobile stations 32 and 32 and the diffusion sign 
used by ... may intersect them perpendicularly mutually, although two or more channels will 
superimpose f1 and the transmit frequencies from a mobile station on f2 f then the same 
frequency. Moreover, since a radio signal has wide band width of face, it is strong to frequency 
complement system phasing, distortion and an interference wave, or active jamming, is excellent 
also in secrecy nature, and is used for the land-mobile communication link. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, since an adaptation modulation is gone up 
with going down and it can apply to the CDMA method using another frequency by the circuit, 
the capacity which can be transmitted can be increased and effectiveness is in a deployment of 
a frequency. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although drawing 3 showed only one base station, 
two or more base stations may exist in the same eel in fact, not only the transmission wave of 
the multiple channel from these base stations but the transmission wave from the eel which 
adjoined goes into one mobile station, and these are all the signals of a frequency f1. The same 
is said of the transmission wave of the frequency f2 which arrives at each base station. In a 
CDMA system, only the transmission wave of a desired channel must be taken out from the 
transmission wave of these large number using the orthogonality of a diffusion sign. However, 
since the orthogonality of the diffusion sign between each user is not perfect, with increase of 
the number of users, a distortion component serves as an interference wave and increases it. 
Therefore, the usable number of channels is naturally restricted by total of the amount of 
interference from the same eel and a contiguity eel, and modulation parameters, such as an 
information transmission rate of each channel, are decided to satisfy a certain fixed transmission 
error rate to the amount of the maximum interference under the maximum number of users to 
assume. 

[0004] however, the number of channels set up in fact — it is rare that the user is using all and 
a low area also has the operating frequency of a channel especially depending on an area. 
Therefore, at the quite high rate of time amount, the amount of interference of a propagation 
way decreases according to there being few users circuit in use, and the propagation way 
situation is good. In such a case, although more nearly high-speed transmission is possible, since 
it transmitted conventionally only with the transmission speed restrained with the amount of the 
maximum interference which may happen, frequency use effectiveness had much futility, in view 
of the information-transmission capacity of the circuit of parenchyma. That is, since it was a 
fixed rate in spite of being in the situation in which a high speed and a lot of data transmission 
are more possible, there was a fault that it could not respond to the high speed and a lot of data 
transmission which are called for by multimediaHzation depending on a situation. 
[0005] The purpose of this invention is to offer the CDMA adaptation modulation system to 
which it was made to change the modulation technique of digital modulation accommodative 
according to interference wave level, and its approach in order to raise frequency use 
effectiveness. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue 



2006/05/26 



JP.10-056420.A [MEANS] 



1/5 ^— zs 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while carrying 
out spectrum diffusion of the modulating signal-ed by which digital modulation was carried out 
with the transmit data in the base station and the mobile station in this invention and 
transmitting to a distant office The CDMA system from a base station to a mobile station by 
which it gets down and the frequency of a circuit differs from the frequency of the going-up 
circuit of the hard flow, It is the CDMA adaptation modulation approach of changing said digital 
modulation method accommodative. Each of a base station and a mobile station The amount of 
interference showing the ratio of the signal component of choice of the received waves of a local 
station and an interference signal component is detected. Among two or more digital modulation 
methods defined beforehand, a transmission error rate becomes below a predetermined value 
under said detected amount of interference, and the modulation technique which can transmit 
most many amount of information is chosen from from. The CDMA adaptation modulation 
approach characterized by determining the digital modulation method at the time of the data 
transmission of the next time of a distant office is offered by transmitting the symbol information 
which shows the this selected modulation technique to a distant office with transmit data. 
[0007] Furthermore by this invention, each of a base station presumes the amount of 
interference which the transmission wave from one to the base station concerned of a mobile 
station receives. A transmission error rate becomes below a predetermined value under the 
presumed this amount of interference, and it chooses from two or more digital modulation 
methods which were able to define beforehand the digital modulation method with the largest 
transmission capacity. The amount presumption means of base station interference for 
outputting the mobile station symbol which shows the this selected digital modulation method, 
Add the mobile station symbol outputted from said amount presumption means of base station 
interference for every frame of transmit data, and a transmitting data frame is constituted. The 
base station adaptation modulation means established for every channel for becoming it irregular 
that it is also with the digital modulation method which the inputted base station symbol shows 
by said transmitting data frame, The interference wave presumption pattern generating means 
for generating the interference wave presumption pattern for presuming the amount of received 
wave interference in a mobile station to the timing which does not lap in time in each base 
station, The 1 st spectrum diffusion means established for said every channel for carrying out 
spectrum diffusion of the output of said base station adaptation modulation means with the 
diffusion sign given to the mobile station connected to the channel concerned corresponding to 
an adaptation modulation means, The 2nd spectrum diffusion means for intersecting 
perpendicularly with all the diffusion signs to which it was given by all mobile stations, and 
carrying out spectrum diffusion of the output of said interference wave presumption pattern 
generating means to a common diffusion sign being in all base stations, The base station 
spectrum back-diffusion-of-electrons means established for every channel for carrying out the 
spectrum back diffusion of electrons of the transmission wave from a mobile station using the 
diffusion sign concerned corresponding to a mobile station, While having a base station recovery 
means for taking out the data and the base station symbol which restored to the output of this 
base station spectrum back-diffusion-of-electrons means, and have been transmitted from the 
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mobile station, and inputting this base station symbol into said base station adaptation 
modulation means The 1st spectrum back-diffusion-of-electrons means for each of a mobile 
station to perform the spectrum back diffusion of electrons of a received wave using the 
diffusion sign concerned corresponding to a mobile station, The 2nd spectrum back-diffusion-of- 
electrons means for performing the spectrum back diffusion of electrons of a received wave 
using said common diffusion sign, and outputting said interference wave presumption pattern, 
The mobile station recovery means for taking out the data which restored to the output of said 
1 st spectrum back-diffusion-of-electrons means, and have been transmitted from a base 
station, and said mobile station symbol, The amount of interference which the transmission wave 
from the output of said 2nd spectrum back-diffusion-of-electrons means to the mobile station 
concerned receives is presumed. A transmission error rate becomes below a predetermined 
value under the presumed this amount of interference, and it chooses from two or more digital 
modulation methods which were able to define beforehand the digital modulation method with the 
largest transmission capacity. The amount presumption means of mobile station interference for 
outputting the base station symbol which shows the this selected digital modulation method. Add 
the base station symbol outputted from said amount presumption means of mobile station 
interference for every frame of transmit data, and a transmitting data frame is constituted. The 
mobile station adaptation modulation means for becoming it irregular that it is also with the 
digital modulation method which the mobile station symbol outputted from said mobile station 
recovery means shows by said transmitting data frame, The CDMA adaptation modulation 
system characterized by having a mobile station spectrum diffusion means for carrying out 
spectrum diffusion of the output of this mobile station adaptation modulation means with the 
diffusion sign concerned corresponding to a mobile station is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Drawing 1 is the block diagram showing the example of the CDMA adaptation modulation 
structure of a system which becomes this invention, and shows one base station and one mobile 
station. In this drawing A base station transmit data The adaptation modulation section 110 for 
information data for becoming irregular, and its modulation output The spectrum diffusion section 
1 1 1 which carries out spectrum diffusion, the frame timing signal generating section 112, the 
interference wave presumption pattern generating section 113, the spectrum diffusion section 
114 that carries out spectrum diffusion of the output pattern, the interference wave presumption 
section 115, the transmission-and-reception splitter 118, It consists of the spectrum back- 
diffusion-of-electrons section 116 and recovery section 117 grade. On the other hand, a mobile 
station Transmit data The adaptation modulation section 120 for becoming irregular, and its 
modulation output The spectrum back-diffusion-of-electrons section 1 24 for taking out the 
interference wave presumption section 1 23 for presuming an interference wave, and a data signal 
from the spectrum back-diffusion-of-electrons section 1 22 for taking out the spectrum diffusion 
section 121 and the interference wave presumption pattern which carry out spectrum diffusion, 
and its output, and its output It consists of the recovery section 125 for getting over, and 
transmission-and-reception splitter 126 grade. In addition, the adaptation modulation section 
110, the spectrum diffusion section 111, the spectrum back-diffusion-of-electrons section 116, 
and the recovery section 117 are installed by the number of channels which can be transmitted 
and received to coincidence in the base station. 

[0009] Drawing 4 shows a transmission format of the data in this CDMA adaptation modulation 
system, and shows the signal transmitted from three base stations and one mobile station. Each 
sending signal from each base station is a frequency f1, and, as for it from a mobile station, a 
frequency f2 is used. In addition, the detail of the information data TI of base stations 2 and 3 is 
omitting illustration. Hereafter, actuation of the system of drawing 1 is explained, referring to this 
drawing. 

[0010] First, in a base station, the information data TI are outputted from the adaptation 
modulation section 110 for information data. As each frame of this information data TI is shown 
in drawing 4 , the symbol MIM which specifies the modulation technique which a mobile station 
transmits to the symbol MIB (symbol which shows the modulation technique which the present 
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base station has transmitted) which shows the modulation technique specified as that anterior 
part from the mobile station, and a posterior part with degree frame is inserted. In the spectrum 
diffusion section 111 t using a mutually different diffusion sign for every mobile station, spectrum 
diffusion is carried out and the information data TI from the adaptation modulation section 110 
for information data are outputted. ( Drawing 4 shows only one signal) On the other hand from 
the interference wave presumption pattern generating section 1 1 3 t the pattern TR for 
interference wave level presumption which inserted the redundant bit SYC for taking frame 
synchronization is outputted to the data REF in which identification code ID which shows the 
base station concerned, and the present number of users are shown. It is outputted by time 
sharing from each base station by the timing signal from the frame timing signal generating 
section 112, and intersects perpendicularly also with the diffusion sign for which mobile stations 
in the spectrum diffusion section 114, and spectrum diffusion is carried out by the common 
common diffusion sign to each mobile station, and this signal TR is transmitted through the 
transmission-and-reception splitter 118. 

[0011] In the receive section of a base station, the data signal from a mobile station is received 
and the back diffusion of electrons is performed in the spectrum back-diffusion-of-electrons 
section 116, and in the recovery section 117, the modulation technique of the frame is presumed 
and it gets over. And the modulation technique MIB which was specified, Symbol MIB, i.e., the 
mobile station, inserted in the posterior part of a frame, and which a base station transmits with 
degree frame is taken out, and it tells to the adaptation modulation section 110 for information 
data. The presumed approach of the modulation technique in the recovery section 1 1 7 is 
performed by judging the symbol MIM which shows the modulation technique of the frame which 
the current mobile station inserted in the frame anterior part of the information data TI 
outputted from a mobile station has transmitted. Moreover, since the control section which 
omitted illustration knows communication with which mobile station it is, the diffusion sign 
corresponding to the mobile station used in the spectrum diffusion section 1 1 1 in the case of 
transmission and reception and the spectrum back-diffusion-of-electrons section 1 1 6 is 
selected based on the information. 

[0012] Next, the presumed approach of the interference wave level in a base station is 
described. You may think that it depends for the interference wave level of the signal from a 
mobile station on the number of users then connected in approximation. So, in the interference 
wave presumption section 115 of a base station, the relation between the range of the number of 
users and a modulation technique is defined beforehand, a modulation technique is defined from 
the number of users which is making current connection, and it considers as the symbol MIM 
sent to a mobile station. If there are few users and the number of users will increase using a 
modulation technique with many multiple values, it will be below a predetermined transmission 
error rate, and they will enable it to transmit more amount of information here, as the number of 
users and the relation of a modulation technique use a modulation technique with few multiple 
values. 

[0013] Next, actuation of a mobile station is described. In a mobile station, the back diffusion of 
electrons of received data is performed using the diffusion sign assigned to the local station in 
the spectrum back-diffusion-of-electrons section 1 24, and the information data TI are taken out, 
and the modulation technique MIM which was specified from the symbol MIM, i.e., a base station, 
inserted in the posterior part of information data and which a mobile station transmits with 
degree frame is taken out, and it tells to the adaptation modulation section 1 20 at the same time 
it presumes a modulation technique and gets over in the recovery section 1 25. In the adaptation 
modulation section 120, the data of degree frame are transmitted using the told modulation 
technique. At this time, the symbol which shows that modulation technique MIM is inserted in 
the anterior part of a frame. Moreover, in the spectrum back-diffusion-of-electrons section 1 22, 
the back diffusion of electrons of the pattern TR for interference wave level presumption from a 
base station is performed using the aforementioned common diffusion sign. In the interference 
wave presumption section 123, presumption and frame synchronization of interference wave 
level are performed as follows from the received pattern TR for interference wave level 
presumption. In addition, the presumed approach of the modulation technique in the recovery 
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section 125 is presumed from the symbol MIB which shows the modulation technique of the 
frame by which current transmission is carried out inserted in the anterior part of a frame like 
the time of a base station. 

[0014] Next, the presumed approach of the interference wave level in a mobile station is 
described. The pattern TR for interference wave level presumption which the back diffusion of 
electrons was carried out and was taken out in the spectrum back-diffusion-of-electrons 
section 1 22 can consider that the power of the pattern TR is the received power for one channel 
from the base station which transmitted TR at the time, although it gets over like data in the 
interference wave presumption section 1 23. Since I and Q component are usually taken out by 
rectangular detection on the occasion of a recovery as the detection approach of this received 
power, it can ask by the operation of 1/2 from this component (I2+Q2). Moreover, since the 
number of users and identification code ID under communication in the base station concerned 
are contained in Pattern TR as mentioned above, when received power of the pattern TR from a 
base station j is made into Pj and the number Uj of users, the interference wave presumption 
section 123 detects Pj of the sequential above, and Uj from the pattern TR for interference 
wave presumption sent by time sharing, as shown in drawing 4 R> 4, and is [Equation 1], The 
total received power Pt is computed by Pt=sigma UjPj. Furthermore, the interference wave 
presumption section 1 23 detects the power Pm of the information data which the mobile station 
concerned received from spectrum back-diffusion-of-electrons section 1 24 output, and is 
[Equation 2] as interference wave level D/U. D/U=Pm/(Pt-Pm) 

»»♦ ♦» »» ». And according to this interference wave level D/U, a modulation technique is 
determined like the case of a base station, and let it be the symbol MIB which shows the 
modulation technique at the time of the transmission from the next base station. This symbol 
MIB is sent to the adaptation modulation section 120, is added to each frame posterior part of 
information data, and is transmitted to a base station. 

[0015] The PE with which source resultant pulse numbers as shown, for example in drawing 5 
differ as an example of the modulation technique in a base station or a mobile station is used. In 
this example, the interference wave level presumed in the interference wave presumption 
section of a base station or a mobile station is divided into three fields, and the threshold which 
determines that field is set to A and B (A<B). At this time, if it interference-wave level <=A 
Becomes, it A< interference-wave level <=B Comes to use 8PSK and it will be QPSK and B< 
interference wave level, a modulation output will be carried out by BPSK. Of course, a 
modulation technique may use for example, pi / 2 shift BPSK, pi / 4 shifts QPSK, etc. for 
everything [ above ] but three kinds. And it sets up so that the modulation technique of the 
number of multiple values which can transmit the information on many in the range in which a 
predetermined error rate can realize A and B as possible can be chosen. 

[0016] According to the CDMA adaptation modulation system of this invention explained above, 
each of a base station and a mobile station The symbol which presumes the interference wave 
level of the input signal of a local station, determines the modulation technique with if possible 
many amounts of information transmissions which can be transmitted below by the transmission 
error rate predetermined in the bottom of the interference wave level, and shows the modulation 
technique by telling about to a distant office with data Even if a symbol rate is fixed, rather than 
the conventional method, average transmission capacity is increased and a deployment of a 
frequency can be aimed at. Moreover, the monitor means of interference wave level is formed in 
a mobile station, and if it moves to the location where interference wave level is small and is 
made to perform data transmission between base stations, it will become convenient when high- 
speed data transmission is required. 

[0017] Drawing 2 is the block diagram showing another example of a configuration of the CDMA 
adaptation modulation system which becomes this invention, and the same circuit as drawing 1 
attaches the same sign. Differing from the configuration of drawin g 1 is the point that the 
spectrum diffusion section 211 of a base station and the spectrum back-diffusion-of-electrons 
section 224 of a mobile station are made to perform not only information data but diffusion or 
the back diffusion of electrons of an interference wave presumption pattern. Of course, to 
information data, it is a diffusion sign corresponding to a mobile station, and a common diffusion 
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sign is used to an interference wave presumption pattern. Although information data and an 
interference wave presumption pattern are diffused and transmitted with this configuration by 
the diffusion sign which intersects perpendicularly, since its diffusion / back-diffusion-ofr- 
electrons means is based on the same hardware, it cannot transmit to coincidence like drawing 
4 . 

[0018] Corresponding to this, a transmission format of the information in the system of drawing 
2 is considered as a configuration like drawing 6 . That is, from each base station, information 
data DAT A, the information data with which one of them consists of a symbol MIB of the 
anterior part and a hind symbol MIM, and the pattern P for interference wave level presumption 
are transmitted to time sharing. For this reason, if it is looking in one base station, with the 
frame to which the pattern P for interference wave level presumption is not transmitted, the 
time zone which a transmitting output stops intermittently will arise from that base station. 
[0019] If the above-mentioned difference is removed, this system will operate like the system of 
drawing 1 R> 1, and will be useful to a deployment of a frequency too. Although circuitry 
becomes somewhat easy in the comparison with drawing 1 , since the die length of an 
informational transmission frame decreases like drawing 6 , only in the part, transmission 
efficiency will fall. 

[0020] In addition, in the system of drawing 1 and drawing 2 explained above, each station 
determines the suitable modulation technique of a distant office from interference wave level by 
the local station mutually, and notifies it to a distant office, a distant office shall transmit with 
data the symbol which shows the modulation technique while becoming irregular by the notified 
modulation technique, and those who received this shall get over by reading the method. 
However, since the modulation technique of a distant office transmits from a local station from 
the first and it notifies, in the receiving side, the modulation technique of the distant office in 
degree frame is known. Therefore, even if a transmitting side does not transmit the symbol which 
shows its modulation technique, he memorizes the modulation technique of the distant office of 
which the partner was notified, and it may be made to perform a recovery with degree frame in a 
receiving side using it 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the CDMA adaptation modulation 
structure of a system which becomes this invention. 

[Drawing 2] It is the block diagram showing another example of a configuration of the CDMA 
adaptation modulation system which becomes this invention. 
[Drawing 3] It is the explanatory view of a CDMA system. 

[Drawing 4] It is drawing showing the transmission format in the system of drawing 1 . 

[Drawing 5] It is drawing showing the example of a modulation technique. 

[Drawing 6] It is drawing showing the transmission format in the system of drawing 2 . 

[Description of Notations] 

110 Adaptation Modulation Section 

111, 114, 211 Spectrum diffusion section 

112 Frame Timing Signal Generating Section 

113 Interference Wave Presumption Pattern Generating Section 

115 Interference Wave Presumption Section 

116 Spectrum Back-Diffusion-of-Electrons Section 

117 Recovery Section 

1 20 Adaptation Modulation Section 

1 21 Spectrum Diffusion Section 

1 22, 1 24, 224 Spectrum back-diffusion-of-electrons section 
1 23 Interference Wave Presumption Section 
1 25 Recovery Section 
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^ tm=Fm&imm'* * - > cc#g tx-c 1 > •Steffi*© 
* » *>HR<Dfli««re7jHeK£fi^ * - > ce* * n-c 

ft. 

nr#fciaiB^>^ti?$B©>n-r^iSi^;-C7 I -f 

fcC££^£T*l»^lsetS©®lS^iSCDMA75- 50 
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2 

ft. 

«fc *> CCbfcC <h £#@£3-£i&30S 1 IEt£©C DMAS 
J&SHH/j'ft. 

[It«qi8] a*^©s**i. 

«Eeu: ^tSL/cT^s©feiresi^o^*sff3c 

t»? l . nam LtcTjis* Jisgzmttz^-r&vbm^ 
7U-A£1»jSU xt> s titcmt&m -> > ^;u©^r x 

sawn*©:?*** jeer * fc*© 1 ?^ 
B«fe«ifcJtsrasi^©©ad;fr£. ssai&^^K>pt 

i6^-cftii©ffi:ISp?f#-cfeorx-c^ h 7Afi»t^fc 

6 ©iint?s* . ^s^i&^*f it.©!i£twf#*ffl 
nrx^i- h-7Aigj£tsrr-2>fci?>©. s^ + ^^critc 

gmtmx^ir t-z>j*.ms;&^m<Dmtizm ! mvx&ti) 
^wmmitifc<Dfflim^*m^x&mfa<D*'<z v ^ 

roo ffi-r tcib<D®thw<m^®.± . 

tnex 2©^fh7 AMJ£tit*©©tii^*? e. . 



C3) 

3 

&©fMi>*;i^ia:fr5S>6iitRu ^minute? < t> 
mm f- * © 1 v u - a c i tc m2&$bm=?&mwM^ 

^P^Si, 10 

t&tM*£KII?£oHtt;*. £I£g«iJi*tio©iz;tit 
£fllX.fc C £ t * 2, C D M A®j££f§ x A . 

tct5ie^«i«©» iso t »2©^i'h7 a»;«^© 

=£. lo©*^* h7Aj^tfc^&£B^S(-tH£fllT£ 
i 5 KflJEKUfcC <i: 8 iB«©C D M 

AfilogfiSS'X^-A. 

[st^oi i o ] m&m&mT&m&it&stit. %skm 

t&micmx&mtp ©^ * £> i-3t»-cOTBT»« 

c d ma i6i&3:ia->x f a. 
[ it im i i ] mfis^aaiSffl^- * - > «. 4>tt < 

■SO- Ki^S*»©CC*JO-CffifflttiCD^**;^£ 
m** - >©Sd u*t*&tt=F»i0ft£fl!'-c * - >(c^ 
^•*->tc$isiaruS^]San- K©ijVrSilWi*p?>© 

g««#©fn<!: ^mn<of~ zm^&m 4* 6 
«HB=F»«*t(kfflr -set tftWi 8 s/c» 

9iei8©C DMAllS^^fA. 

i9tm<Dttmtwii 40 

[000 1 ] 

iSfi-JKjliR-r -5 J: 5 CC UfcC D M AitlG^iSJ-'* fA i 

c DMAjgjcc^^^'f-A <h-e-©^a«:K-r€,. 

[0 0 0 2 3 

Aj£f5c^ ; feffil»feCDMAi'^7 u A (Code Division 
Mjltiple Access System) ©IftHja-c. ^Sf)^3 2. 3 SO 
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2. • • -SfCMfc <St-»tCi63£-f*#^) 
£JIl>SC H— feJUrt-CB— fl»«*i«rr 
S5/*f-A"C*4. BP*. l*&oaiftJRttlfc 

*4>9ttJm3 2. 3 2, • • • -Cffiffl-TSittS^^S 

settle 6ft*i?*s 9. Bt-h^sbjUttoBt^n 

[0003] 

[IHa«tffftLJ:9 4-r«Wl] @3Tttlo©gifi® 
©^^bfcrt*. HKKIJP— fe^p«3«:1g»©S*^* 5 
gftTS^fcS.*), lo©^«6^«:ttcn6©Sift© 

©ft-src&s. sstgu^uBfc-r sjnigsa f 2©iHfr& 

{COC>rfcP«-C*2). CDMA^rATIi, Cft6 
©£8©i£M&#>6ffifH?^^tt£m>Ti^M©^ 

[0 0 04] iCo#. g5ESn/c^ + 

iW*KJ:-s"ca:. 5 L + *Ji/©ftffl«^3!is#«:fii»ti«fe 
«<Dftdb«>ftD«<,>«in4i-C. iHl^ffiffi*©^- 
if ftj»^>«: (,» c t cc «fc *) &ttK®Tt**tf*4> 0 (^ISg 

c t . HM©@i^©tf weiSttA^ e. *rss^fij 
[0005] *^?a©aw«, 

SSfeibK. ^^u^uccjSDrr-^^^^ii©^ 
[0006] 
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Ai£» l, xm^m^mm? z attic, mt&m& e>^s& 

^s^aiEWcc^t s -esc d m Aatj*^3i:fr£T<& o 
■c.. w&m%.v&9bm<D&*<,*, BJi©sfta£©rt©^ 

iB^Hi o/c^fi© £ -churns ^■im'mmxyt ft 

* t t (cti#^^ai«r -5 C t tc J: -» -cffi*»©*ia 
i/fc e & & -r * c d m a *u£2£K#&*aft4- 

[0007 ] S &K:tf»rcM:. SiftJi©£*#. 9tt 
A<Z> 1 ^fciiS&aJft^Oigfiifc^WSTW&lf 

t t <t fj testes©* # i » 7 s -* v z ivgrnim. 
*© 1 7 u-^cr^tcWESttn^attS^s^^ui 

^i^S;-C t> o T WBSMlf 5 - * ^ U - A K «fc •) * 

©=F^jgiiS^ - *->?:. -&si6^-c^ra«)K:aft6ft 

^K£. mB£JMtiraareJg<E>ttft&. ^gE®J£^ 30 
ft"CV5$£tfc##(c«fc "3 X-** b 9 AffifjrT-SfcS)©. 

tfrrsfcfe®)fi2®x^»h?AttR^«&. 

/cSia^^^d'b^AaaEtsc^si. h 40 

^ A$£i£ffc3M3©m;*j etna o -c^s&js*. s n-c 

>#;u*sjsb3B^»^si*k~sAJjt * &«&©£» 

^iti^*fft.©ii:tft?f# ; fefflc»TSfi&©^^i' 

£m>MIE^#^5£^*->£aJ:fcTS/c»©Jil2 © 
Y^^mSM^Rt, f5iBfiU©*-<* h^A® 
ffi»*a©ffi**«PL/'TS*^3&>6aifgS*arlffc7 J 50 



«s iz/c^F^a© t> t k> mtmmmx? t ft k> 

??4is$)\&mfr5£xi>-y-cm&&m : ? : -5'7 u-a 

Mjsit^ia^a©^^*. ^tiWMttj&Dttittwcc 

.tox^d' h^Ajttir-sfcjt*©^^^^ h-^Att 

^^^A*a«-r^ 0 

[0008] 

0 1 «. *«WtCft-*C DMASJS^SI^^^ A 

t^mn>tcit><D\nn7 : - $mmfcgM&& i io. *©. 

SOiaiA^^^ h ^AJttirr^^^i' h 5 Ai£|StSi5 1 

1 1. 7U-A*-f 5>ym-^^gBl 1 2. ^^jSJi 
5e^£->3S£gPl 1 3. -5-©[li^N-$->Sr^^i' h 
•7Affiffc-r**-<* h^Alttfcgpi 1 4. ^F^jgJSSgP 

1 1 5. j£9*M&Sl 1 8. X*<2 h^A3!J£»gPl 1 

6. Rcflurei i 7 r*»o. — 

12 1. ?gm£'t*->£R9tt'$%A<D;*'«» h 
^AjgffiSScgqi 2 2. «CE)lBA«>6?iMft««er«A: 

*©T^?site£a5 123. 7 r - ^<t#4K o ffi-r fcfe© 
*-i*h7AjE!£fifeai!i 24. ^©a^«s-r*?t26 

©«i§35 1 2 5. SC/^IS^-ieg 1 2 63Se#><d!£-o-C<,> 

*. ftfc. jfif&^isai i o. **c* h^AEtiigiJi i 

1 . h 7 AigfflSigp 116. ffiPISP 1 1 7 ». * 

[0009114)1 ^CDMAMlE^PI^^^AtCfe 
SSflk^^ iE>©)IHHi-^«l>-5ft «> J9«R f 1C * 9 . 

^s(i^3!pe>©-?-ft«s?s^f 2#jsi,>e>ft&. ftfc. s 

-5. fclT. C©@ffi?r#ML/ft3&se>. ilO^fA© 

[0010] $1*. Sttn-CtttlHR^-jrffiautaBnSS 

1 1 O^e.tf^^-^T I £tt2rf £. COtt^T 5 -^ 
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7 

T I ©g-7 U-Att. S4tc^-TJ:^tc. ^©IJgPCC^ 

gpcc;X7 u-At^SbJl#^-rs^fi#3S;£*i5£-rs 
-»#;l/M I Mift& AStiT^S. h ?Ai£tfcg|$ 

1 1 lfttif^^-ffflSrE^psui i ofrbomzT 

t:.*-^ F^AfttfcLHWj-r-s. (04-ciiiocD«# 
©*£^UTt,>-S) — Tgt«e^*->fS£§Bl 
1 3 ^SEKflWB*5V3-aW!=i- F I Di^iSE© 10 

a— If&SrTn-r^-^REFK:, 7 U-A|^8!£B*.5;rc 

*->TR*tH;7rr-5. COft-^-TRtJ. 7U-A*-{ 
5>^<f#^SPl 1 2*>6©*-f 5>yff#{c«i:»). 

ssnutfe&ttafrciittsti. *-<*F7Ai£ffcgpi 

mm^m b . f h 5 Ai£J£tStgP 1 1 6 -CiMifcffc* 20 

saw*. -?Lt:7U-A©^sp«cjfA$n-ct»s^> 
*ji&f&£inu i o^ex.-5. a^ssi 1 7-c©^n 

•5 C£ Kit Off 5. £/c. jgg^gWX'^h^Afi; 
KSB1 1 1. X-** h^AjgJEffcBISl 16-?JIl»5iFtt 30 

^tro^m^ftioTir^co-r. -£©tJWfiK:4><*:-3ir»-c 

[0012] &KSlMTra?^U^©ffi££&iC 

a— &*i«#h»&©4>&i^ss:£ 

o ^ < ©tt$Bfi©££#fT;?. « «t 9 tc-r 4 . 
[0013] 'XK&ihmoimic-o^x&^z. &9bm 

f'-frT i*«»>tuu am 1 2 5 -cm«jA«tts 
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S 

i/, jajt^^spi 2 o-vfeAs. jas^isgBi 2 o-c 

IM*m - rs^>^l'*JfA-r5. *^l-7Aji£ 
tttMPl 2 2"C«. lirE0&9i£IHre*Jll>-CSttA 

fe&© : F#iKU'<*Jft£B''C * - >T R©S2i£ffc£fT 
5. T^«3eSi51 2 3"Ctt. SML/cT^&U^ua 
- >T R*> e^FPiS U^Jl/CDftJE £ 7 U- AR 
JH*TE©J:9K:l/"CfT9. ft*. apiSIJ 1 2 5 r©^ 

«^©^<t(g««:7u-A©itf 

■WStfe^r J'^jK^M I B#>6}©£t--S. 
[0014] ^{C^8b^(C*Jl,»-C€>=F^gU^KDitS 
*tttcr?i»ra5"<*. h?Aitlfift8l 2 2 Til! 

JEKsnraxotBs *i u^hus^ * - > t 

Rtt. T#&ifSSBl 2 3-Cf t -^<bH»{c«^$tiS 

£3tfltLfcSIMi*>&fl!) 1 * f *>V#©^fS;*j£.&fc 
**. C©Sf «7J©Mi*Si &gitc 

©"C. C©J?X#;&>£ (I 2 + Q l ) '"©iRgtCfc 
-SCi^-C**. */c>'f3f->TR{C«|uie©<fc^{C^ 

mmm-e<D&m<p<D3--imk®5M=i- f i Dasss 

trC^S©"?. W&m j *>f>©^f-^TR©S<i^* 
trPi. a— If&Ui T ^KiSSgP 1 2 3 t*H 
4fc^Lfc«fc^k:^Sa-cjMP>*aT< STWfflltfiffi/^ 
3f->TR^e>)B^Ltfa©P.i. Ui%^tbL. 
[ttl ] Pt=ZUiPi 

Kio-c^sMtrtiPt^ta-rs. 3 

SP12 3« t X^d7 h vAi^ffegpi 2 4a^*»6^te 

iSlU^D/Uil/t 
[»2] D/U = Pm/ (Pt-Pm) 

©Sife^^6©i^tB$(7>g^^S;^^-->>^;UM I B 
tth. C<Dis>#)l<M I B«®Ic^iSgiJl 2 O^mtb 

[0015] SJM£fcUM*KKtt*£R&3te>Jl 

«:Mil/TB, m«S5CC^LfcJ:^^fflS©^5 

*©«wi*8toe-r*i/*ir»ii*A. b (a<b> 

A<T^U^^B4e.»QPSK, B<=F 
^^SC«±iB©3SS©ffeK:. Mjt»x/2^7hB 



(6) 

9 

«C Z *c < ^ < ©1f*g££& nJttfc £te&©^iJr£5££riI 
[0016] JW±fC|ttWL?ii*^©CDMAJiIc^i9 

i^^Accttui. *i&A&tfig8b«©&*#. sa© 

[00 17] 02tt. 49K9i(Cft&CDMAjBmv 

X^A©J5!l©HiJ5£0!J*5Vr:/n ? 01 £15— © 

Mmzm—ft^&tiLx^z. 0 loflfcSchgtto-cv 

SiftA©*^* I-5A&&SP2 1 1 i&l&A© 

mt&i *->t am.&T zmm^-cim s *i r smi 

■C«r>4CDr, 04©£5KpJB#{Cj2fMT-5C.i:tt:-CfF& 
IK 

[0 0 1 8 ] COtitCttlDUT. 02©~>;^A{Ctr*- 

s. iP^ssftsg^etite^-^DATAi-eougu 

©i-/>sf?;UM I BRc;aap©S/>#^M I M*>e>-?-© 1 
je'**~>P&l£l$&fKCigfi34V&! C©fc«t>. 1-3 

©sia^rmn^i. ■€-©«j6S3&»e. : F*«u^ni 
«>n^nK:ff±-r&^iii«#^Ds. 

[0019] _hElsfctB*£«H*t*!2. #*>*-f-AM:0 
tt&©fiiii:7U-A©fi3jW06©«fc5CC?l£!>T 
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[0 02 0] ttfe. fcLhtCBMBUfcBl . 02O->Xf 

t»*. 0*»U ^A©^fS^ttfc£fc<!:SA*>e>M 
(MLii»]U/cfe©-r*-5*>6. ge«l'CB^7l/-A-C 
©ffl#A©^iS*S«*i|-3-CC^. SEot, SHIMS 3 
^•©^iS^S=&7nr'»#;b*aHiL,^<rfe t Sffiffld 

■?-n?:fflt»-C^7U-AT , ©aSl€:^f ^.fc^KL 

[0 02 1] 

BtRV80OMffiR«ffil» A: C D M A^CcSfflT 1 5 

[0 1 ] #2SBjK&SCDMAaic^P3'>*^A©*f/iX 
[02] 4cA9KC«c«CDMA90sa»^9-A®Sll6 
[03] CDMA->^fA©M-C*4. 

[04] m \ <Disxj- i>.ictett z&M? * -j y-ztt; 
[05] %tw&rm>m*if<-ir&-c*>z>. 

[06] 02©^f"AK:S«-lt^fijil7*-v ? h?:^ 

1 1 0 ittc^fiSB 

111. 114, 2 11 h-7Affiffcg|S 

112 7U-A^-f s>^m#^a5 
1 1 3 

1 1 5 TgESStSSiS 

1 1 6 J*'** hvAjg&tfcgP 

1 1 7 fflPISB 

12 0 MlE$Effl8!> 

12 1 h^Aftt&SB 

12 2. 124. 224 f h 9 AMffitiSP 

1 2 3 TS&SBeSJ 

125 «Hgp 
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mmr—rm 



1 1 2 
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*i£S ^115 



113 



1 1 4 
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www 



saw 



21 
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1 20 
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123 




£=5 
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[05] 




scats 
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-116 
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